® b * m & bp ft (J p) @#s*aiBi^ra 
<&m&Wf£:& (a) ¥3-292093 



®Int.CL s »SUa# ¥&3 ^(1991)12^24 B 



H 04 N 13/04 f068— |C 

G 06 F 15/62 3 5 0 8125-5L 



m ¥2-94619 
®ih m ¥2(1990) 4 mOB 

®dl K A t-fa-xT'yyftS JOC«$8f*SEE8r?S2Tg 4#Ht 



was 

l . *w<z>*f* 
3 jfcjc^gE 

«popfiBfiBa3«;<o3j!fc7c^sak:*j^r. &m 

S £ »86 W J: S MtfcS^^ 'K© #»f £ # 
!Si:1-4 3?fc5E^KS. 
3. 569i©#*fflfcKW 

C«*«>8Etlf3 



ta *j @ s s ixr v 5 fc * k asc<a:s fc s <c 



-697- 



ttiSl* 3-292093 (2) 



.tea******** 11 " ^.j. 



* *«jMt*«m (»*• *^ * m 



*********** -a«,jvv*«t«* 



esse:*--""*- 



5. JfcSB"V'* 
9, 



£tJt 



1. f 
4. 



-698- 



?tHfl¥ 3-292093 (3) 




-699- 



1 



Code: 1227-64060 

THREE-DIMENSIONAL DISPLAY DEVICE 



Claim 



A three-dimensional display device characterized by the 
following facts: it is a binocular glass-type three-dimensional 
display device having image display panels and eyepieces for 
forming the images of the image display panels; the 
three-dimensional display device is equipped with a mechanism, 
that can detect the user's view points in the displayed image, 
and a mechanism that can match the image-forming positions in the 
depth direction of the image display panels determined by the 
eyepieces with the display positions in the depth direction 
determined by the binocular parallax of the detected view points. 

Detailed explanation of the invention 

Industrial application field 

This invention pertains to a three-dimensional display 
device . 

Prior art 

in a conventional three-dimensional display device, the 
virtual image of each monocular image display panel is formed at 
a prescribed distance by an eyepiece, and the depth perception is 
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recognized depending on the binocular parallax effect of the 
displayed pattern. 

Problems to be solved by the invention 

In the conventional technology, however, since the 
image-forming position is fixed by the eyepiece, when a depth 
perception that is significantly different from the 
aforementioned position is expressed based on the binocular 
parallax effect, there is a significant difference between the 
depth perception obtained by the focusing control function of the 
eyes and the depth perception obtained from the binocular 
parallax effect. Consequently, the user tends to feel 
displeasure, discomfort, fatigue, etc., in the eyes. 

The purpose of this invention is to solve the aforementioned 
problem by providing a three-dimensional display device which 
causes little displeasure, discomfort, or fatigue by reducing the 
difference between the depth perception obtained by the focusing 
control function of the eyes and the depth perception obtained 
from the binocular parallax effect. 

Means to solve the problems 

in order to realize the aforementioned purpose, this 
invention provides a three-dimensional display device equipped 
with a mechanism that can detect the user's view points in the 
displayed image, and a mechanism that can match the image-f ormmg 
positions in the depth direction of the image display panels 
determined by the eyepieces with the display positions in the 
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depth direction determined by the binocular parallax of the 
detected view points. 

Application example 

in the following, an application example of this invention 
will be explained with reference to figures. 

As shown in Figure 1, virtual image (4) of image display 
panel (3) formed by eyepiece (2) is observed by eye (1). Eye 
tracker (7) detects the position of the view point with respect 
to the picture depending on the position of the user's pupil. 
Processing device (8) compares the detected position of the view 
point with the three-dimensional image data to obtain the depth 
information (referred to as depth hereinafter) of the view point. 
Since the depth can be used to calculate the separation width 
between the right and left images used for the binocular parallax 
effect as well as the position where the image is to be formed by 
the eyepiece, the image signals for the right and left eyes as 
well as the eyepiece driving signals can be generated by signal 
generating circuit (9) based on the aforementioned calculation. 

In the conventional system, as shown in Figure 2, the 
position of virtual image (4) formed by eyepiece (2) is fixed. 
The image's perceptible position caused by the focusing control 
function of the eyes is at point B. On the other hand, the 
image's perceptible position caused by the binocular parallax 
effect is at point A, which is the intersection point of the 
vision lines of the two eyes. The difference in the perceptible 
position causes discomfort. 

In order to eliminate the discomfort, the image's 
perceptible position A caused by the binocular parallax effect 
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should be matched with the image's perceptible position B caused 
by the focusing control function of the eyes. 

By using the aforementioned eyepieces whose focal positions 
can be changed with the view point of the user as the reference, 
virtual image (4) can be formed at the same position as that of 
the view point in the image displayed on image display panel (3) . 
In this way. the aforementioned discomfort can be reduced. 

The focal position-changing mechanism of the eyepiece can be 
realized by using an actuator to move the lens. 

When the image-forming position is corrected as described 
above, the field of vision and the image forming magnification 
are changed. However, a preparatory region is set outside the 
image display panel in advance so that the size of the display 
region can also be changed. At the same time, the magnification 
is corrected for the input image. In this way, the aforementioned 
problem can be solved. 

Effect of this invention 

As explained in the above, even when the depth perception is 
expressed based on the binocular parallax effect, the discomfort, 
etc., can be reduced by using the three-dimensional display 
device of this invention. 

Brief description of the figures 

Figure 1 is a schematic diagram illustrating the 
three-dimensional display device of this invention.. Figure 2 is a 
diagram explaining occurrence of the discomfort during the 
conventional three-dimensional display. 
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